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(54) ^mwmm^iixf^^mm1f^9i^m 



(57) 

(Vth) «r*-rS?Sili[h7:/^>*;^^'«r. [1-^S«±»3?^ 

\Z. LtV^<i®it^V^TFT^:ifAt-S, *fcli^TFT 
(Jif, LtV%mBEAVjNS</j:^J;-5'rS. TFT 




1 

L T\,^/i v^»m h 7 y :x ^ i; -e«fig 3 nx 

K«»<o«IR h 7 y 5; 0 -5 1» 0'>/f < fc t 3 (4, 

yh0»S*^ ftfecoglJgh vy>;;^^'i:tt*i^j:?>Ci;«: 

y J: O 5 ^gf8[0 h 7 y •>* X ^' n, 
^«Stc!)«^ h 7 y >^ © d *> CDiJ^ *c < fc — 3 tt, 

yhi', ftfe©?ll|gh7y2^xi'0^ + *;i/j^fiiE«*Sc-t- 
**n5 K-^^y h i:»S)^4l!«©F-/<y 

y i 0 -s^Jft^Slg h 7 y A^fiW e> 

K7yi;:;^^'Od*.0il?fe<i: t.-ott. 

utv^iEE (Vth) tmconmh'y^i^T.^tMmm 

^i^^"© K-^'^y h tt, 5x1 O^^W^/ca^^S X 1 0 

lliS*«8] »Kh5ys?>i^'0^-*'*;i'K-^%fT-5 
mimmtmmminmiz K-/'«y h %jT+>atrxei:, 

fIiE»JfflJK&K8*1-5Xei:, 



tfW¥8-2 64 79 8 

2 

T?.X@i: ^*-r 2> i: &«f?afc-r ?>4^^#{*:^gf^M:^ 
[IS*3S9] J3®h7yi^xi'®^ + *;i/K->'«:ff-j 

J^j5R-rsX@i;, 

mmmtmmmf!tm\z K-^^y h $r?Tt.iitrx® 
iriEfflr«iffii =fef!^*i- 4x@ , 

iriBS 3f K t L X # V u — <f -3t % BSM-r 6 X@ i: 

1 03 »iRN7yi^;^^«>^^*;uK-:/=fetT 

Ifejtii SS®0>riit3a«iK«:?^fiicT SX@ i: , 
^«*ig[OJiH, ®Wlg=g:J^BX-r4X@k:, 
^»mi«0±»r, W2;>^h%J^rit-r-6xei:, 

K u s; h 'S:fjfa<oj^c>'-«^ y ^^-r -sxs , 
t, 

«6ilgtt=fe*t-*^«<!D>f®{3S«K=feJ^fife-r4X@i:, 
^^3gK©J:t3, «iJ?aiS%?^J5K-rsx#i:, 
^WaSO-hC Ui^x h SrJ^/S-rsxei:, 

m^SMnmt5^V'&%mz K-/^y h «:fIt.iitrX@ 
i:, 

x@i:, 

[it*«i 23 it«3S7~i 1 cjb-vv-c, mnmt. m 

±x 2 a® m.h©^^c 2. L $ v^mffi%*t- s ^1^ h ^ y 

miiss® ±x«^ $n?»cMos@K©p^^t> ;HJSf 
|g[h'7ys;:^:?ov-xmffii:, N^^^/ufflSSKh^ 
yi;:;^^'0V-;^«ffit3, l^rl^CMOS(5IS^oLtv^s 
ffi J: •? 4,JI5 t ^ v>mffi*%t-*«(^ h 7 y ->* ^ ^ 

8iriBy>r KiS80«-^jrtt, ffii3?l)Kh^y>?;^^*^«Sc 
— 3©y-f H^ti»jK3nfc«»0?»IKh^yi?:^^cD 



20 



5<9 



40 



(3) 

3 

[000 n 

TFT (Thin Film Transistor) tfur) ©OFFl^fl!) 
'J - ^ «CfE =feffi«-r « K 4, 
[0 0 0 2] 

>^^3^^le<Z)^5f3^i«^^-e* S. T ^ r ^ :/ V h U X 

h^yv*x5' (TFT) *i«ffl^nTv^fc*^ ja^sif^ 

(KfBfiiti>%-^A/-cv>S) 
^^#:%ffl^^fcTFT*«MII*nT\.NSo 
[0 0 0 3] Ld>L)^j:*'e, '<» a V «r^l>fcT 

FT-Cfi, T^-'l'^ t:^->'J n>i}£^f*:=&^V^/cT FT 

f-^*;V'mT FT Vgs (TFTCDV-;^ • 
(#»3«4») trtt^<c!)h5 5':/A»«F«E-r*fcS>, :io 

Hwire=P • L/ (W • T) 
C,ire=e0X- W- L/H 



t,ire=R»ire' C,ire= 0 " SOX" / (T • H) 
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4 

'jr«a[*«iiJnu-cPN«5-^ox*;i/^-ia?iii<?>*s*« 
[0004) ^©jcdKUTif s';-:5'SlJfEa, y- 

X/Kl'-f >i€Eir;fc:t<«?fiFL, TFT®y-x/K 

fimAimmmzm:^r^zti)im^rix\,^io mxa. 

V-^^/FU^f >I^J3 5V©«m«:itaxfc^^fc 1 0 V 
OJ:^<e*«ilffl&tty'< l-m£Eir^«j#f -So -m^Y 

[00051 

[^99*«)SI«tLJ:3i:-rsSIS3 T^' •< :/v K ') ;^ 

±^<Dmm^t)<D±iSf^^^isbXL^-oXi5<o, y< 

MOS (Complementary Metal-oxide Semiconductor ) 
OTFT-C«/j)tL^c#-^i;fcVAT P^^ + ^wl/MTF 

^.mifimKXL^w ^m^a^tLxcDmm 
m.t}i}m±LXL^^tzo 

[00061 T^r-ryvh 'J ;^^^Sa?:i^ 
<^i:'?» StRLfcS^TFTA^ONt^ggJr^cS^-ewNf 

?>. 

L : WM^ 

W : Sfilffi 

T : WmM- 

£ ox •• y -f ^mWk<n%^ 

[00071 
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t3 J: * OSS 'STfie %SI«-r * 3 i: S: a fi5 i: r 
[00 0 83 

mnm^^^m^mt lx<d, cmoshh^cdu- 

-::^€S{rN^+^>'H!TFTJZ^fA-r5„ -tLT, C 
P 5^ V * >H/^T F T Nf^ V *;i'gaT F T =feO F Ft^ 

ffiiruT, cMosiHigs*«®A^f,^'3ii-rr i:*i?rti 
«), cMosiH]«s®';-i7mmMiJ'L, SfiKh^vs^ 

/coo 0 9] Sfc, li3gTFTCj3V>-C, #TFT?r, 

•f'SSil^TFT^y^ hmffi*'«£*J:'5ffi< )tc2>fc*, 
IISK»|hI8Sj4» e>7t:^CE® *n/c(S^T F TA'ONt^® 

[00 10] $e>t3, :in5.©<t-5ir, i^-»«±trj^ 

a, nBh^>'J:x.f (TFT) ®^v:^i.'l'Mattr K- 

th (btv^mBE) (Dumt^'^mttfiio *j«5Vtht4ss 

0 V fi, Vg (v -< h ^E) 0 V ® il 1 13 ! 

mz^^mpL?>i:. vthA^ov*-p>*^/jornT< s^i 
-ysnfci|£3j«:Aipffl%*-r) *<i-5*»A^3Ct3oT< 

•5, Vth©-rH<3!)@KCJ:oT. ^v*;WK-:^ 50 



i;-e, Vth^ligQ V^-r?>:it:;&^'et,^ o Vth 
©fiSIBSl) K-Xfl:%PI5-r*w i: J: O-rtg-C 

[0 0 12] ^»g)^pL s ^ > X (3 fe> ^ 

[0013] BI2K, K-tfy^^trioT^sfflRtraEA 
^tT\.^5. KI2K:^TJ;-5k:, F-XS»±5g3:;^i(Snc: 

[0 0 1 4]^0:5^i5feJ±, 1^— aig©K-^<y h«:K- 

13, ^©;gv^-'fei5<u i%@'^k^■dr4fca>t3^v^5 3^:: 

[00 15] 

7yv;^^'«:?^^TSX#<^jfe1', f-'V^;!^ K-y^©X 

@«rAnfct©t?, 4*^3IH]^4#tt®S:V^^lg^7y->^■^ 
^©Sfl5^3J;^T1BlJ^Blb» h7yv?:^j'^TcVth©fii'Sr 



(5) 
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'i>^mtcb Laos 3 t X-|al?g^{*:®4#ft%I«J±$-&fc 0 

^ y X ^j^fig-r H« av^ 

|gi^5 0 0A, ie®3€>»l±t;Siita5SI^An 2 0 OA 

[0 0 17] acir, K-i:f>i/SBotg*^ci5t?g*-r 
±07'7Xvy-;^5O i^-er^xv^ri&^s-a-, ^ 

0 3, ^ittti UmBE5 0 2 tllf^^nTV^S, SlBStr K- 

[0 0 1 8] HEgco F-tr>^'o:^j*ttI.XT®3lO-Cife 
;iz:-ctiK->'-?y mti5}?n>^;fflV'>/s (te® K- 
v';^^'%0 1®S®*-'^5<-5O5^-■b■^/ h-ri>, CICD 

5 cc-s 0 o'C^r#fcnTv^s, ms%iSi<^^rfc 

•So 

y ^ X V y - X e> ±ie v^'^K 7 y ;^ ^ d o ttt^fti* c 

^It-itiL^BE*, lS>KA»{tT, 3kV ^ T'ilggfltjfr^ffi 
Sli-TWJD-rs. U±®ra-b;;-e, {SJ^fllM-C&«K<t 
^*|g«ffiA»e>, MiSISCdHtT, 02-C*4n4y'a 50 



7T-f ;i'-e.-KD>;6'A5« 02 0gg$ 1 20 0A7i-e. 1 
70 0Ati*»ttT:©ya7 7>f;i'%*Si:, 6x1 Qis 
©iF/cm^-e X I Q^l^^ /cm^ © K-M°y hi^AoT 
VN^>3i:*^t>*»§. BHx li.fcSrD^r'f;!^!? 

1 200AS'e(3!):3'a7y-f 

-eyx 1 oi8;g^/c(B3©K-^<> ^A'AoTV^s::i:*? 

[0 0 2 01 3®aj1^®^a7 7^-'Hi, BaHyllctSt 

VN< e,A^Tl,TFTO!|#ttl3tt^<^«U^j:V>„ g^-fk 

a«K%?^fiXufcaBbfi, 1 X 1 o'70^/cffl3frm«^'> 

^l:V^K-XfiCT K-/N'> h«:]t9^ISfrAiaS!ti*-Cfe 
-5 m^<D K-tfy^/SE-Cl X 1 0^'^^/cin%^<Z) 
K-Xft%iI«AnS3i:ttJitvO , :i:i-C55^ 

K-X4ftr*>ail!)(i<tv^, *aiMA<0l|gii;J:5i:, ^ 

-XStt, 5x10 I5jg^/cn3~ 5x10 ^'Si^ /cm^ 
©IgHCAoTV^Si:, g:»^cL^\,^«Efl)WA'-et 

[0 0 2 1] J:^>'& K-tf>^'fifcej5«:f£;ffl LT. 

E^;02j^ 3. K-/'^y h ^ilgigiJ^l 

Ans:^*fe. "~ 



(6) 

9 

to 0 2 5] W±3ji0ffl:;5fe»i, 2oO«ftiEi3^ff-5 
i6«i}5:g»f*:«*Jj.tilT*.a*nfcr i; C J: 'jfpe.nst^^^ 

tfc. 

C0026] CIIJSW2] HiSfiail-^ja^LfcXS©}*:. 

;^«f Cgf<fca3BK«rx *; ^ V J: 0^ •? I^V>T*5 < o 

U-^~-1^t^t. K r Fx#->-7 U— tf- (ilgS2 4 8n 
m, >''?-'l'Xi|S2 5 n s) 401^, ffe®ai^'>vu 

[0 0 2 7] ^jgsz-e^jgsnfcw— »f-^6«, 

)t^3^frAI=f-rSi[gfOL'— y'-^^tf-Att, 3x2 

0-3 Gem, "ISO. l~lcIn@l£O^B^V^tf-A 

C!>x*;i/^-aS:*:"t? 1 0 0 OmJ/S/s v hX-feSo 
[0 0 2 8] -5 ^cffl:gv>tr- A trjQ 

x-r5©«, Jnxtt&iS]±s-e-2>fctoTfes„ ep*,. h -^o 

i^5:cDtf-Att^^m4^tiifc^, t^Ktf5 7-9«:]S 
[0 0 2 9] l'-1f-?!6*«R8l5f$n-5f^|if<0:^7^-i^l 
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[0 0 3 0] -)fe^m4«t^^P©^^«:0 4ll75To 

% 4 »3Ai* Lfc V— y'-^tt y k 'j * ;hhi u > x 

yXC, D=S:jiii-r«>3i:IX<fc^TU— »f-i)fett^n^ 

[00 3 1] A{*:«J^cU— »f-RSI*ttUT®J:^trfT 
■5. U— tf-Vf-Att, lf-AJEJtta:ifeWy>f«:fflV,>-C 

^■jjm\zm.mh. SMitaJiW-eotf-ATOtt 1 2 sm 

mxlmmfc-rs. 7.y--i^ I Q±\zm^^n 

TisO, ;^7^--i;=S:2mm/s05i«-ri&»j$-fc!-'5::i: 

Sr^^fliRaitilUTl 5 0~2 5 0mJ/c 
, JJtK*M*fi:LT2 0 0-3 8 0mJ/cm2 (7> 
2®|JSfi8«ttt. /N--/u>^?8c=Sr3 0yOV;^/sfct-4, 

2aPiMlti:-r&0f4U— tf-MI*trJ:2.)g^®c^ 

[0 0 3 2] !^c*3, U— y-^tWRH^froBSS, 

2 0 orc^/intt^-So zna, u-tf-Kctssts 

v^?>, c:©IIJ6^J-CttS«Sa[^:2 0 0aEtc:tS;5£LTV^ 
HBScDHss-ctt 1 0 or-e 0 oTcs-c^raiT-b 

7 y :/ V ^x mi* b T J; VN„ 
[0033] CUM-BajS] T^^x^ h U :5'X«5^^ 
Btl:j3lt4IIESI)[H]?g5:«fii4-rSi/7 h 

^-effifiggnfciy a -y ^ h y^N'-^y 1 myz i^w^ 

V ^mag)%^ h 7 y >^ :^ ^ T ^'i^ ^ V >y flfl 

y->*;t^'tt, |5^i6g>l 1 §3«ig?:^feix J: ^ T f^tij g.n\. 
SB03tS^'-< 5 yy*fct±iB»ii^g^(Dai^j^''f 5 y:5^ 

f^^ta 5/ i»-ed&*, *c 1 kfic 1 k=feiAfflSteU/cm 

*Qi-2 ~*Qi*2 ~Qi+2 



• n 

too3 4j yct-2 -vCj^o iiummmm^T . ^ 

A^'JN AN D mtiiSVv L t V^mEE(^) 3 A:/JN AN D 1 

€^poNi-2 ~poNi+2 i > ^^^±^mizm 

fig tT l^ S P A- *;US1T F T & O N/O F Ff Sil-t 
T2fe-5. 04'M^NONi-2 ~NONiH.2tt^'>f 5 
^^11I?S L T V> 5 ^ * ;UST F T % O N/O 
FFt-i©^1?*«>o Bl+m-^*RESETtt, 7^7^ 

[0 0 3 5] (i]^S0»Jft^iov^T^:^T»3l^iw■r?>, ^'-f 

§ v^'S&^lHlBSi tiA*>'^>'v:^*«AiJ-rSi;, ^' o 

05^ 5 yy^'ll^lH]^ (i + 1) <35A;^A;vxi:/j: 
5o 3 37?, tti:^<S^*Qi (imiiWlHlSS (i +2) 
{3A:^7L, ffiilll-tPONi+2 i:N0Ni*2 ^T^'x-f 
:^J3-rs„ 3(Die«, i?-f§ y^^^^lHlK (i+2) «: 

(i-2) »rA:^/L, ai:tf^-^PONi-2 i:NONi-2 

(i-2) ^mt-^^^'omr. 

[0 0 3 6] i^, *lliS«9T-tt, 5/7 h Vi?:x5'3!)«ng! 

2) i@^p«L. nrnmn^mt (2n-4) p^«t- 

2)„ 3<^a*ii, 9>( iyi^^±^^ (n-l) ir^'-f 

(n + 2) A^iCill-^fe^Ctii, mt!ii9:A^©~>7 
^yym±m^2t9^ ^y-!^^±Sl^ (n+1) i: 

^'-f 5 y^^^^BK (n + 2) ii^mmum^m^^hti: 

(fo'oT^ W±C!)<t-5CL-C, -v-y K }.'Jj.^cn^m^ 

A-j>^mMA^p>^o<!ii-r o ^ a K y 

WWF7tt7~lii¥ft6EUT^^STFT<^:'3 L3-V> 

[0 0 3 8] Clligflaj43 ||JiiM4t:*3VNTtt, T^T 
|6j±S-a-fc®«TFT©E?J©flai%5^-r. 09)r, 
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2)o TFTi ~TFT„ tiN^ + ^^WMiifgTFT-efe 
5o ^TFT<^>Lt^<^■^E^r, Vthi ~Vthn fct"* 
il. Vthl ^Vth2 ^ • • • • ^Vth(ii-l) ^Vthn « 

mTFTtmm^tifzo ttj:i^*>. hMftsjs*^ 

e,?sv^TFT®y'f.^«E%^£<-et, -^©iS*, y-r 
»|5jgs e. s^r c E® 5 n iSJSf T p T *^ o N t^gg aj: 

^i±, ^£3|5J:0<b®v^^fgI-cffii3&TFT%OlS^SS^::-r 
[0 0 3 9] 

[ISW0%*] \>X±.<Di^o\z. 

t^ii^tz. ra-S«±t:}]^jS$n5TFTfrfcVN 
2^l®W.h<39^/i'5ttV^^£E*rWT5tO^:^^S^ 

®0^wa55><3!)iiiiSfTFTi3*3v>T, y-T Ymmw^ 
*-e,s:^fcs«snfca^TFT©, oNt^^fr^ts^ 

[BIW©1Si^Aj:ttt?g] 

[01] ^'-\cyifmm.<r>wm^Trsto 

[02] y^^{rJ;o-C3S^)g[f3ftA*iT.fc K- 

[03] %iim^x<m\.fzv-'^--'7-~f^^w.<^ 

[04 3 0 3®^^3^4®r*!S5©^6^'&S^T0„ 
[05] K-Xfi©^^:m&^f 0o 
40 [06] *i5S^J3fr*iltS7^'7^-f T'W 
ge©IK«j[Hl!«©«tBS0 

[0 7] ||SgM3{;fcW5K»llHl?SSr^J5Jt-r-5^'r 5 

yi/ait0?S©l5]i«0 

[0 8] ^•j5S^>a3(r33W2»IEiblE]l^^«I^Tsmii^] 
^is]«S©@%0 

^aoy-f hj»SES&[ii^tiii*TFT©iaii&0 

[?9F^©^W] 
2 

£(7 3 mmsi 



(10) 
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(72) m'^ 
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4 

5~9 ^RfHi^- 

1 0 7.r--i> 

50 1 y^XvV-X 

5 02 5itaium£E 

5 0 3 iW^mE 

[01] 



U 

50 4 ^%1S£ 

50 5 

601-605 9>( i> ^^^4088 

6 0 6-6 1 0 %mm^^ 
90 1 y^f hSUEibiiies 



[021 




[053 



[03] 




[091 



